ISSN 2310-6697 

otoiser — open transactions on independent scientific-engineering research 

FUNKTECHNIKPLUS # JOURNAL 

Theorie — Experimentation — Metrologie — Logiciel — Applications 



ISSUE 6 - SATURDAY 31 JANUARY 2015 - YEAR 2 

REPRINT 



Visual EM Simulator for 3D Antennas: 
VEMSA3D - FLOSS for MS Windows 

C . A . Koutsos, N.I. Yannopoulou, P.E. Zimourtopoulos 




jssjHggsgr: 



About 



This small European Journal is 

In the Defense of Honesty in Science and Ethics in Engineering 

Publisher - otoiser — open transactions on independent scien- 
tific engineering research, www. otoiser . org - info§otoiser . org, 
HauptstraBe 52, 2831 Scheiblingkirchen, Austria 

Language - We declare the origins of the Journal by using 
in the cover page English, German and French, as well as, a 
Hellenic vignette. However, since we recognize the dominance 
of US English in the technical literature, we adopted it as the 
Journal's language, although it is not our native language. 

Focus - We consider Radio-FUNK, which still creates a vivid 
impression of the untouchable, and its Technology-TECHNIK, 
from an Advanced-PLUS point of view, Plus-PLUS Telecommunica- 
tions Engineering, Electrical Engineering and Computer Sci- 
ence, that is, we dynamically focus at any related scien- 
tific-engineering research regarding Theorie, Experimenta- 
tion, Metrologie, Logiciel, ou Applications. 

Scope - We emphasize this scope broadness by extending the 
title of the Journal with a Doppelkreuz-Zeichen # which we 
use as a placeholder for substitution of our Editorial Team 
disciplines: # Telecommunications etc. as above, or # High 
Voltage, # Software Engineering, # Simulation etc. as below. 

Frequency - We publish 3 issues per year: on 31st of Janu- 
ary, on 31st of May, and on 30th of September, as well as, an 
extra issue every 3 papers and a volume every 2 years. 

Editions - We increase the edition number of an issue only 
when is needed to reform one or more of its papers — thus to 
increase their version numbers — but we keep unchanged its 1st 
edition date shown on its front page and we number its pages 
sequentially from 1. We count the editions of About separately. 

Format - We use a fixed-space font, hyphenation, justifica- 
tion, unfixed word spacing, and the uncommon for Journals A5 
(half A4 ) page size to achieve WYSIWYG printing and clear 
reading of 2 to 4 side-by-side pages on wide-screen displays 

Printing-on-Demand - We can email gratis PDFs at 300-4000 
dpi in booklet page scaling of either brochure or book type. 

Copyright - We publish under a Creative Commons Attribution, 
CC-BY 3.0 Unported or CC-BY 4.0 International, License only. 

Please download the latest About edition from 

about . f tp j . otoiser . org 



FUNKTECHNIKPLUS # JOURNAL 



e3—2 



ISSUE 7 - YEAR 2 



About 



About 



Editorial Team 

# Electrical Engineering 

# High Voltage Engineering # Insulating Materials 
Professor Michael Danikas, mdanikas@ee.duth.gr 
EECE, Democritus University of Thrace, Greece 

# Electrical Machines # Renewable Energies # Electric Vehicles 
Assistant Professor Athanasios Karlis, akarlis@ee.duth.gr 
EECE, Democritus University of Thrace, Greece 

# Computer Science 

# Computer Engineering # Software Engineering # Cyber Security 
Professor Vasilis Katos, vkatos@bournemouth.ac.uk 

Head of Computer and Informatics Dept, Bournemouth Univ, UK 

# Internet Engineering # Learning Management Systems 
Lecturer Sotirios Kontogiannis, skontog@gmail.com 
Business Administration Dept, TEI, Western Macedonia, Greece 

# Hypercomputation # Fuzzy Computation # Digital Typography 
Dr. Apostolos Syropoulos, asyropoulos@yahoo.com 
BSc-Physics, MSc-Computer Science, PhD-Computer Science 
Independent Researcher, Xanthi, Greece 

# Telecommunications Engineering 

# Applied EM Electromagnetics # Applied Mathematics 
Dr. Nikolaos Berketis, nberketis@gmail.com 
BSc-Mathematics, MSc-Applied Maths, PhD-Applied Mathematics 
Independent Researcher, Athens, Greece 

# Antennas# Metrology# EM Software # Simulation# Virtual Labs 

# Applied EM # Education # FLOSS # Amateur Radio # Electronics 
Dr. Nikolitsa Yannopoulou, yin@arg . op4 . eu * 

Diploma Eng-EE, MEng-Telecom-EECE, PhD-Eng-Antennas-EECE 
Independent Researcher, Scheiblingkirchen, Austria 
Dr. Petros Zimourtopoulos, pez@arg . op4 . eu * 

BSc-Physics, MSc-Radio-Electronics, PhD-Antennas-EE 
Independent Researcher, Scheiblingkirchen, Austria 

# Copy & Layout Editing - Proof Reading - Issue & Web Management 

Technical Support 

Konstantinos Kondylis, kkondylis@gmail.com 
Diploma Eng-EECE, MEng-EECE, Doha, Qatar 

Christos Koutsos, ckoutsos@gmail.com 

Diploma Eng-EECE, MEng-EECE, Bratislava, Slovakia 



Information for Authors 

This is a small, but independent, low profile Journal, in 
which we are all — Authors, Reviewers, Readers, and Editors — 
free at last to be Peers in Knowledge, without suffering from 
Journal roles or positions, Professional-Amateur-Academic sta- 
tuses, or established "impact factorizations", under the fol- 
lowing guiding principles: 

Authors - We know what Work means, we respect the Work of 
the Independent Researcher in Science and Engineering and we 
want to exhibit his Work. Thus, we decided to found this Free 
and Open Access Journal in which to publish this Work. Fur- 
thermore, as we care indeed for the Work of the technical au- 
thor — especially a young or a beginner one — we strongly sup- 
port the publication of his Work, as follows: 

0 We do not demand from the author to transfer his own copy- 
right to us. Instead, we only consider papers resulting from 
original research work only, and only if the author can as- 
sure us that he owns the copyright of his own paper as well 
as that he submits to the Journal either an original copy or 
a revised version of his own paper, for possible publica- 
tion after review — or even for immediate republication, if 
this paper has already been published after review — but, in 
any case under a Creative Commons Attribution, CC-BY 3 Un- 
ported or CC-BY 4 International, License, only. 

1 We encourage the author to submit his own paper written 
just in Basic English plus Technical Terminology. 

2 We encourage the author even to select a pen name, which 
may drop it at any time to reveal his identity. 

3 We encourage the author to submit an accepted for publica- 
tion paper, which he was forced to decline that publicati- 
on because it would be based on a review with unacceptable 
evaluation or derogatory comments. 

4 We encourage the author to submit any paper that was rejected 
after a poor, impotent, inadequate, unreasonable, irrespon- 
sible, incompetent, or "just ticking" review. 

5 We encourage the author to submit an unreviewed paper of his 
own that he uploaded on some Open Access repository. 

6 We encourage the author to upload his published papers in 
our Journal to a truly Free Open repository like viXra.org. 

7 We provide the author with a decent, express, peer review 
process, of up to just 4 weeks, by at least 2, either 
anonymous or onymous, reviewers. 



SUNDAY 31 MAY 2015 e3-3 FUNKTECHNIKPLUS # JOURNAL FUNKTECHNIKPLUS # JOURNAL e3-4 ISSUE 7 - YEAR 2 




About 



8 We provide the author with the option to choose from 2 re- 
view processes: the traditional, anonymous, close one, as 
well as, a contemporary, onymous, open review in our pri- 
vate mailing list for Peer Discussion. 

9 Under the Clause O : We immediately accept for publication 
a research paper directly resulting from a Project Report, 
or a Diploma-, Master-, or PhD-thesis, which already the 
author has successfully defended before a committee of ex- 
perts, as long as he can mention 2 members of this commit- 
tee who approved his Work. 

10 Under the Clause 0 : We immediately accept for publication 
any paper which is not Openly Accessible on the Internet. 

11 We immediately publish online a paper, as soon as it is 
accepted for publication in the Journal. 

12 We quickly publish an extra issue — that is in excess of 
the 3 issues we publish a year — as soon as the review 
process of 3 papers is completed. 

Reviewers - Every peer may voluntarily become a reviewer 
of the Journal in his skillfulness for as long as he wishes. 
In addition, each author of the Journal must review one paper 
in his expertness for each one of his published papers. 

Readers - Every reader is a potential post - reviewer : we 

welcome comments and post -reviews in our private mailing list 
for Peer Discussion. 

Editors - Every editor owns a PhD degree — to objectively 
prove that he really has the working experience of passing 
through the dominant publishing system. An editor pre-reviews 
a paper in order to check its compliance to our guiding prin- 
ciples and to select the appropriate reviewers of it. We can 
accept for consideration papers only in the expertise areas 
currently shown in the Editorial Team page, above. However, 
since we are very willing to amplify and extend the Scope of 
the Journal, we welcome the volunteer expert, in any related 
subject, who wants to join the Editorial Team as long as he 
unreservedly accepts our guiding principles. 

Electronic Publishing 

We regularly use the Free Libre Open Source Software Libre 
Office with the Free Liberation Mono font and the Freewares 
PDFCreator and PDF-Xchange Viewer. We also use, with some ba- 
sic html code of ours: the Free Open Source Software Open 
Journal System OJS by the Public Knowledge Project PKP in- 
stalled in our website, and the Free Open Digital Library of 



SUNDAY 31 MAY 2015 



e3-5 



FUNKTECHNIKPLUS # JOURNAL 



About 



Internet Archive website, where we upload Issues, Paper re- 
prints, About documents, and Volumes, in both portrait and 
landscape orientations, for exceptionally clear online read- 
ing with the Free Open Source BookReader. 

Submissions 

We can consider only papers submitted in a format which is 
fully compatible with LibreOffice — preferably in odt format. 

Legal Notice - It is taken for granted that the submitter- 
correspondent author accepts, without any reservation, the 
totality of our publication conditions as they are analyti- 
cally detailed here, in this About, as well as, that he also 
carries, in the case of a paper by multiple authors, the in- 
dependent will of each one of his coauthors to unreservedly 
accept all the aforementioned conditions for their paper. 

Internet Addresses 

Internet Publishing Website : ftpj.otoiser.org 

Internet Archive Digital Library : archive . org/details/§f tpj 

Printing-on-Demand : pod§f tpj . otoiser . org 

Principal Contact : principal-contact§f tpj . otoiser . org 

Technical Support : technical-support§f tpj . otoiser . org 

Editorial Team-Technical Support List : etts.ftpj.otoiser.org 

Peer Discussion List : peers.ftpj.otoiser.org 

Submissions : sub§f tpj . otoiser . org 

Sample Paper Template : template.ftpj.otoiser.org 



ARG NfP Aol 

Antennas Research Group 
Not-for-Profit Association of Individuals * 

arg.op4.eu - arg@op4.eu 

HauptstraBe 52, 2831 Scheiblingkirchen, Austria 

* The Constitution of Greece, Article: 12(3) 2008: 

www. hellenicparliament . gr/en/Vouli-ton-Ellinon/To-Politevma 

* The Hellenic Supreme Court of Civil and Penal Law: 
www.areiospagos.gr/en/ - Court Rulings : Civil |A1 | 511 | 2008 



This document is licensed under a Creative Commons Attribution 4.0 
International License - https : //creativecommons . org/licenses/by/4 . 0/ 



FUNKTECHNIKPLUS # JOURNAL 



e3—6 



ISSUE 7 - YEAR 2 



TELECOMMUNICATIONS ENGINEERING 



LOGICIEL 



Visual EM Simulator for 3D Antennas: 
VEMSA3D - FLOSS for MS Windows 



C . A . Koutsos, N.I. Yannopoulou, P.E. Zimourtopoulos * 

Antennas Research Group, Slovak Republic [l] 
Antennas Research Group, Austria - Hellas [2, 3] 

Abstract 



This paper introduces the FLOSS Free Libre Open Source 
Software [VEMSA3D], a contraction of "Visual Electromagnetic 
Simulator for 3D Antennas", which are geometrically modeled, 
either exactly or approximately, as thin wire polygonal stru- 
ctures; presents its GUI Graphical User Interface capabili- 
ties, in interactive mode and/or in handling suitable formed 
antenna data files; demonstrates the effectiveness of its use 
in a number of practical antenna applications, with direct 
comparison to experimental measurements and other freeware 
results; and provides the inexperienced user with a specific 
list of instructions to successfully build the given source 
code by using only freely available IDE Integrated Develop- 
ment Environment tools-including a cross-platform one. The 
unrestricted access to source code, beyond the ability for 
immediate software improvement, offers to independent users 
and volunteer groups an expandable, in any way, visual an- 
tenna simulator, for a genuine research and development work 
in the field of antennas, adaptable to their needs. 

Keywords 

FLOSS, antennas, modeling, simulation 



Introduction 

A lot of amazing visual EM 
software simulators, both com- 
mercial and freeware, exist 
for many years now. However, 
to the best of authors' know- 
ledge, none of these simula- 
tors has been ever released 
under an Open Source license- 
paid, free gratis or free li- 
bre. This situation, as it 
was discussed recently, pre- 



cludes the independent users 
and volunteer groups with 
limited resources, like the 
authors' nonprofit group, from 
the genuine, state-of-the- 
art, scientific research, sin- 
ce, neither the code improve- 
ment, nor its adaptation to 
specific needs, is possible 

[l], [2]- 

For that reason, the au- 
thors decided to develop and 
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release under the GNU public 
license their own Visual Elec- 
tromagnetic Simulator for 3D 
Antennas [VEMSA3D], although 
it certainly is a less well- 
equipped software application 
for the moment-but still a 
fully expandable one. That re- 
lease is now perfectly per- 
missible, because in 2005 
NASA released in the public 
domain the FORTRAN source co- 
de of the well-known MoM Me- 
thod of Moments Thin-Wire Com- 
puter Program, by J . H. Ri- 
chmond [3], [4]. This is ex- 
actly the code on which the 
authors' group based its free- 
ware simulators: [Richwire], 
a CLI Command Line Interface, 
and [DA], a MS Quick-Win FOR- 
TRAN derivative of it. These 
two simulators are under un- 
interrupted revision, impro- 
vement, expansion, and rede- 
velopment, since a long time 
ago [1]/ [2]. Therefore, the 
[Rich-Wire] FORTRAN code was 
translated-entirely, line-by- 
line, without using any paid 
or free translator-to C++, to 
form the core of scientific 
EM computations in [VEMSA3D] . 

On the other hand, the au- 
thors' group requirements for 
scientific accuracy in visual 
representation of the produ- 
ced EM simulation antenna re- 
sults from its simulators, we- 
re already enforced the soft- 
ware development of the Vir- 
tual Antennas, that is the 
Virtual Antennas laboratories, 



in VRML [5], [6], the FLOSS 

application [RadPat4W] for an- 
tenna radiation pattern pre- 
sentation, in MS VB6 [2], 
[7], as well as, the recently 
developed visual antenna ap- 
plication for the Wolfram De- 
monstrations Project in Ma- 
thematica [8] . The visualiza- 
tion ideas implemented in the 
aforementioned graphics ap- 
plications were also expres- 
sed-from the scratch-in C++, 
to use the Open Source cross- 
platform [wxWidgets] library 
with OpenGL and form the core 
of scientific EM graphics in 
[VEMSA3D] [9] . 

The authors, having taken 
into account that no famil- 
iarization with software use 
is possible without getting 
hands-on experience, restrict 
themselves to a brief discus- 
sion of the current [VEMSA3D] 
characteristics. The code, the 
antenna applications data, as 
well as, any other informa- 
tion, referenced open bugs or 
future code releases, will be 
always available in authors' 
group repositories, at 
"www. antennas . gr/floss" 
and in GoogleCode website, at 
"http : //code . google . comp/p/rg 
a/" . 

GUI Interactive Mode of 

Operation 

It is assumed that the 
user has already some experi- 
ence in the sketching of a 
polygonal wire outline model. 
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for an antenna under consid- 
eration, consisting of num- 
bered wire segments and no- 
des, with their 3D space co- 
ordinates, including the po- 
sitions of any antenna cir- 
cuit elements, that is volt- 
age generators and lumped 
loads, and s/he wants then to 
key-in these model and cir- 
cuit data into [VEMSA3D] us- 
ing its GUI Graphical User 
Interface in interactive mo- 
de . 

The GUI main window is 
shown in Fig. 1, while Fig. 2 
shows the menu items along 
with their available submenu 
options numbered from 1 to 7. 

The GUI itself is divided 
in three panels named [An- 
tenna in space (3D)], [Anenna 
Elements], and [Data-sets]. 



The function of each panel is 
briefly described in the fol- 
lowing . 

The [Antenna in space 
(3D)] viewing panel is used 
to project all the generated 
3D and 2D graphics. By de- 
fault, the application starts 
with a simple linear dipole 
antenna in space, as it is 
shown in Fig. 1 from a view- 
point on the diagonal of tri- 
hedral angle OXYZ, where the 
usual letters associated with 
the Cartesian axes do not ex- 
ist. Instead, a one-to-one 
correspondence implicitly ex- 
ists between (X, Y, Z) axes 
and (R, G, B) colors [5]. The 
3D image of any antenna can 
be manipulated through the 
[Study] options, as shown in 
Fig. 2.3. 



VEMSA3D- Visual ElectroMagnetic Simulator for 3D Antennas (30® 
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Fig. 1: GUI: The main window 
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Fig. 2: Main window: The unfolded menu items 



The [Antenna Elements] pa- 
nel contains four tabs, cor- 
responding to model and cir- 
cuit data, in four self-ex- 
plained building blocks. In- 
stead of attempting to de- 
scribe the block data in gen- 
eral the presentation conti- 
nues with the default data: 

[Nodes] : 2, with coordi- 

nates 1: (0.2, 0.1, 0.25), 2: 
(0.2, 0.1, -0.25), in meters 

[m] or in terms of wavelength 
A [wl] . 

[Wires] : 1, starting at 

node: 1, ending at node: 2, 

that is a directed segment. 

[Segments] is either: (a) 

a positive integer, (b) a 
zero or (c) a number between 
0.00 and 0.25, to respec- 
tively define the division of 
this wire in segments: (a) in 
the indicated number of seg- 
ments, (b) in a calculated 
number of segments of length 
no longer than 0.05A (that is 
10 segments, in this case), 



(c) in segments with length 
no more to that number. No- 
tably, no segment can be 
longer than 0.25A [3]. 

[Generators] : 1, connected 
in the wire:l, at a distance 
of 0.5 times this wire 
length, from its starting no- 
de, with rms value of 126 ° 
[V] . There can be only one 
generator on each wire. 

[Loads] : Has the same stru- 
cture as [Generators] . Resis- 
tors, inductors and capaci- 
tors are inputted in [Q], [H] 
and [F], respectively. It is 
empty in this case, since no 
lamped loads exist. 

Notably, the GUI has been 
developed in such a way that 
efficiently supports the in- 
teractive handling of the an- 
tenna modeling by the user on 
the screen. Thus, the selec- 
tion of an element in any of 
these four tabs simultane- 
ously highlights this element 
on the viewing [Antenna in 
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space (3D)] panel-if the [Se- 
lect] option under [Study] 
(Fig. 2.3) has been already 
chosen by the user, and this 
is the default selection in 
any case-and conversely: the 

selection of any element on 
this viewing [Antenna in spa- 
ce (3D)] panel highlights the 
element in its table. Conse- 
quently, a full control on 
the antenna modeling struc- 
ture is achieved. 

The [Datasets] panel may 
contain independent sets of 
model and circuit data for va- 
rious antennas. Such a Data- 
set has its own [Dataset Si- 
mulation Options], which are 
chosen through submenu of 
Fig. 2.6, as the default se- 
lection of them is shown on 
the left part of Fig. 3. 

A [Wire conductivity] of -1 



corresponds to perfect wire 
conductivity, while the [Spa- 
ce conductivity] of 0 and the 
[Space dielectric constant] 
of 1 defines the Free Space 
EM environment. The [Integra- 
tion steps] accepts a posi- 
tive number for the steps of 
approximated integration used 
in the MoM impedance computa- 
tions-a zero means closed- 
form integration. 

Notably, the [Maximum seg- 
ment length] affects the di- 
vision of wires: the smaller 
this number is, the more seg- 
ments will be considered. It 
is currently known that there 
is an implied, still program- 
matically unimproved, priori- 
ty of the number of segments 
defined in [Wires] tab, over 
this selection-that is a bug, 
which may crash the applica- 
tion . 
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Fig. 3: Windows: [Dataset Simulation Options] - [Status] 
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The EM simulation of an an- 
tenna starts by selecting [Si- 
mulate Current Dataset], un- 
der [Simulation] (Fig. 2.5), 
while its progress is shown 
in the [Status] window, such 
as the one at the right of 
Fig. 3, which concerns the 
default dipole. Notably, mul- 
tiple Datasets can be simu- 
lated, one after the other, 
through the [Simulate Marked 
Datasets] shown in Fig. 2.5. 

The course of the simula- 
tion may be roughly described 
in five steps: 

(1) Wires are automatically 
segmented, using the provided 
parameters, to produce the fi- 
nal model structure of points 
and segments 

(2) Model structure is ana- 
lyzed and adjacent segments 
are combined to form dipole 
current modes with sinusoidal 
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distribution 

(3) Impedances are calculated 
and the MoM algebraic system 
of equations is formed 

(4) The system of equations 
is solved and the segment cur- 
rents are calculated 

(5) 3D and 2D radiation pat- 
terns are calculated, as well 
as other useful results like 
those shown in Fig. 4. 

In Fig. 5, the [Viewing 
Options] under the [Options] 
(Fig. 2.6) is given with all 
of the available options for 
the graphics. Through [Graph] 
menu item (Fig. 2.4), a vari- 
ety of 3D and 2D plots, which 
include either the normalized 
electric far field E radia- 
tion pattern or the relative 
radiation intensity U in dB, 
as well as their 0 and cp 
parts, can be illustrated. 




Fig. 4: Window: [Results] - Table: [Power] 
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The [Antenna segments in 
space (3D)] illustrates the 
final antenna structure with 
points, segments and segment 
currents in amplitude and 
phase, as shown in Fig. 6, 
where the resulting current 
distribution on default di- 
pole it seems to be sinu- 
soidal, that is as it was ex- 
pected to be. The well-known 



2D intersections of the 3D 
radiation patterns by the 
three main planes yOz, xOy, 
zOx, as well as these 3D pat- 
terns themselves are also 
shown for the default dipole. 

Notably, modeled antennas 
can be imported and exported 
in [Richwire] data file for- 
mat (Fig 2.1). 




Fig. 5: [Viewing Options] 




Fig. 6: GUI: Default dipole results 

Build under MS Windows XP 

To build [VESMA3D] MS Win- IDE CodeBlocks with GCC/Mingw 
dows executables, the use of is suggested [10] : 
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Set below as X:\ the system disk, e.g. X:\ -> C:\ 

1 Download (~20MB) , Install (~110MB) : 

http : / /sourceforge . net/pro jects/codeblocks/f iles/Binaries/ 
[View all files] [Binaries] [8.02] 
codeblocks-8 . 02mingw-setup . exe 
Select: [Full], [Run], Compiler: [GCC/Mingw] 

2 Download wxWidgets (~20MB) , Extract (~120MB) : 

http : //sourceforge . net/pro jects/wxwindows/f iles/2 .8.11/ 
[View all files] wxWidgets-2 . 8 . 11 . zip 
wxWidgets-2 . 8 . 11 . zip-> X:\ [Yes to All] 

3 IDE CodeBlocks, Open: 

X : \wxWidgets-2 . 8 . ll\include\wx\msw\setupO . h 
Replace, at line 1006: 

#define wxUSE_GLCANVAS 0 -> 1 
Repeat it, to file: setup. h 

4 At system variable [path] : 

[My Computer] [Properties] [Advanced] 

[Environment Variables] [System Variables] 

Path [Edit] [Variable value]. Add: 

M ;X:\Program Files \CodeBlocks\MinGW\bin; " 

5 Command Prompt : >cd\ 

>cd X : \wxWidgets-2 . 8 . ll\build\msw 
>mingw32-make -f makefile. gcc MONOLITHIC=0 
S HARED =0 UNICODE=0 USE_OPENGL=l 
BUILD=release 

Re-Command, with option: 

BUILD=release -> BUILD=debug 

6 Download (~100KB) , Extract (~700KB) : 
http : / /code . google . com/p/ rga/downloads/ 

VEMSA3D_source_l . zip -> X : \ 

7 IDE CodeBlocks, [File] [Open] : 

X : \VEMSA3D\build\win-cb\VEMSA3D . workspace 

* If system disk is not C:\ then: 

(#) [Project] [Build options. . .] [VEMSA3D] 

* [Search directories] Correct in each of: 

* [Compiler] , [Linker] , [Resource compiler] 

* C:\ -> X : \ [Yes] 

* Repeat from (#) , for [Release] 

* Repeat from (#) , for [Debug] 

[Build] [Select target] [Release] [Build] 

[Build] [Select target] [Debug] [Build] 
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This process results in 
[VEMSA3D] executables of -35 
MB Debug and of ~5MB Release 
versions, which run under NT4, 
W2K and WXP, at least. 

Alternatively, the use of 
the freeware IDE MS Visual 
Studio Express with C++ 2008 
Compiler is also suggested. 
For that, first download MS 
Visual Studio 2008 Express 
iso-image from Microsoft web- 
site, burn it into a CD-R, 
and install it. Then, down- 
load from our repositories 
the file [VEMSA3Dfiles-4win- 
cb.zip], extract it, and fol- 
low the included setup in- 
structions. This process re- 
sults in [VEMSA3D] executa- 
bles of -5MB Debug and of 
~2MB Release versions, which 
run under W2K and WXP, at 
least, but definitely do not 
run under NT4. 

Practical Antenna Applica- 
tions and Results 

This section presents the 
implementation of [VEMSA3D] to 
produce eight antenna models, 
from simple to more compli- 
cated structures. The input 
data were imported through 
[Import Geometry] of the [Fi- 
le] menu ( Fig . 2.1). 

Fig. 7 shows an array of 2 
dipoles for operation at the 
frequency of 1111 MHz, dis- 
tanced by 0.85A, constructed 
by bare copper wire of 1 mm 
(0.0037A) radius, and mea- 
sured. In the same figure, 



the 3D radiation intensity 
pattern and its 2D main plane 
cuts are shown [11]. The con- 
tinuous line represents [VEM- 
SA3D] results, the dashed li- 
ne, analytically produced pat- 
terns, and the dots, measure- 
ments made using the authors' 
group VNA system [12], [13]. 

Fig. 8 illustrates the re- 
sults for a constructed and 
measured improved Hentenna mo- 
del, at 1110 MHz, with height 
of A/2, width of A/6, and 
with the active element at a 
distance 7A/12 from its bot- 
tom [14] . 

The third antenna consists 
of a A/4 monopole (5.83 cm) 
at 1286 MHz over a circular 
counterpoise of 14 cm radius. 
The monopole was constructed 
by 2 mm diameter copper wire 
and the counterpoise has been 
printed on a circuit board of 
29 cm x 29 cm, as a circle 
with four radials of 2 mm 
width [15]. In Fig. 9, the 
left 3D and 2D patterns are 
for vertical polarization, 
while the right ones for ho- 
rizontal. For a better repre- 
sentation, the patterns have 
been normalized. 

A somehow more complicated 
antenna is shown in Fig. 10. 
The left 3D and 2D patterns 
correspond to the vertical po- 
larization of a monopole over 
circular counterpoise with 16 
radials, while the right co- 
lumn patterns are the corre- 
sponding 3D and 2D patterns 
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for the same antenna, but with 
an additional grounded disc 
below it, and without elec- 
trical connection to the coun- 
terpoise antenna, at a dis- 
tance of 0.9 cm. The grounded 



disc was constructed from thin 
copper sheet and was modeled 
in [VEMSA3D] with 5 concen- 
tric circles and 64 radials 
[15]. 




— VEMSA3D — Analytical •••Measurements 



Fig. 7: Array of 2 dipoles: 73 dipole current modes 




Fig. 8: Hentenna: 109 dipole current modes 
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Fig. 9: Monopole over a counterpoise with 4 radials: 

167 dipole current modes 




Fig. 10: Monopole over a counterpoise with 16 radials: 

419 dipole current modes. 

Monopole over a counterpoise with 16 radials over 
a grounded disc: 2594 dipole current modes 
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In Fig. 11, the results of 
[VEMSA3D] for a commercial 
UHF antenna are shown [16] . 
The antenna model is presen- 
ted in detail and separately, 
for the active element sys- 
tem, as well for the wire- 
frame reflector. The patterns 
correspond to the center fre- 
quency of its operation at 
650 MHZ. 

Fig. 12 illustrates the 
model of a small jet airplane 
from the well-known freeware 
[4NEC2X] antenna simulator 
[17] . Simulation was carried 
out at the frequency of 10 
MHz with the same number of 
points and segments in both 
simulators. There is a good 
agreement between them for 



the radiation intensity pat- 
terns although some deviation 
in input impedance and direc- 
tivity is observed. 

Fig. 13 shows the results 
for a horn antenna with di- 
mensions proposed by K. Pitra 
and Z. Raida [18]. A small 
bow-tie feeder with a trian- 
gular perimeter of 0.47X and 
flare angle 37.50°, is con- 
sidered. The antenna was ini- 
tially simulated at the fre- 
quency of 40 GHz in both 
[4NEC2X] and [VEMSA3D] simu- 
lators, with 1205 segments to 
be consistent with the re- 
stricted maximum number of 
1500 segments of [4NEC2X] . 
There is a good agreement be- 
tween the produced results. 





11: Typical commercial TV UHF antenna: 
723 dipole current modes. 
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[VEMSA3D] 



Fig. 12: Jet airplane modeled in [4NEC2X] and [VEMSA3D] : 

391 dipole current modes 



Finally, the most compli- 
cated antenna model, which is 
presented, corresponds to the 
same horn antenna at the same 
frequency of 40 GHz, with a 
dense wire-frame consisting 
of 3266 points and 4362 seg- 
ments. The model is shown in 
Fig. 14. The total number of 
dipole current modes is 5458, 



as shown in Fig. 15. The pro- 
cess time ranges from -40 min 
in an AMD Phenom X2 550 3.11 
GHz CPU to -220 min, in an 
Intel Pentium 4 1.7 GHz CPU. 
Fig. 16 illustrates the re- 
sulting radiation patterns 
and Fig 17 the current ampli- 
tude and phase. 
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[VEMSA3D] 



Impedance | 30 • j 0.06 

S.W.R. 50 | 1 I 7 

Frequency 1 40000 Mhz 
Wavelength j 7.e-3 mtr 
Norm-All : 6.53 dBi 




Resistance [Ohm] 

4.673E+001 

Reactance [Ohm] 

-3 . 929E+000 

VSWR [] 

1.1115 

Directivity 
6 . 702E+000 [dBi] 



Fig. 13: Horn antenna with bow-tie feeder modeled in 
[4NEC2X] and [VEMSA3D] : 1370 dipole current modes 




Fig. 14: Horn antenna with bow-tie feeder: 4362 segments 
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Results 



Points 


Segments 


| Dipole Current Modes | input Sources Power 




Point 1 


Point 2 


Point 3 


Segment A 


Segment B 


Amplitude [A] 


Phase [deg.] 


5455 


1121 


3263 


1122 


4319 


4320 


1 . 053E-002 


-170.85 


5456 


1121 


3264 


1123 


4321 


4322 


1 . 042E-002 


-172.78 




1122 


3265 


1123 


4323 


4324 


1 . 615E-004 


-127.73 


[5458 


) 1121 


3266 


1118 


4325 


4326 


2 . 602E-002 


12.29 




Fig. 15: Horn antenna with bow-tie feeder: 
5458 dipole current modes 
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964 x 696 



Fig. 16: Horn antenna with bow-tie feeder: 

Radiation intensity 
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Fig. 17: Horn antenna with bow-tie feeder: 
Current Amplitude and Phase 



Conclusion 

The first stable version 
of a visual EM simulator has 
been developed and released 
as FLOSS. The computational 
results of its use were found 
to be in good agreement with 
experimental measurements as 
well with the comparable free- 



ware simulator [4NEC2X] . Sin- 
ce the number of possible mo- 
difications and additions to 
the attributes of [VEMSA3D] 
seems to be endless, no at- 
tempt will be made to suggest 
a particular direction for its 
future development: any con- 
tribution from the antenna 
community is very welcomed. 
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A faded synthesis of an anthemion rooted in a meandros 

The thirteen-leaf is a symbol for a life tree leaf. 

"Herakles and Kerberos", ca. 530-500 BC, 
by Paseas, the Kerberos Painter, 
Museum of Fine Arts, Boston. 

www. mf a. or g/collect ions/object /plate -153852 

The simple meandros is a symbol for eternal immortality. 

"Warrior with a phiale", ca. 480-460 BC, 

by Berliner Maler, 

Museo Archeologico Regionale "Antonio Salinas" di Palermo, 
commons .wikimedia. org/wiki/File: War rior_MAR_Palermo_Nl2l34.jpg 



